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(54) SUBSTRATE WITH TRANSPARENT CONDUCTIVE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a display of a 
large picture and high image quality excellent in 
durability by a method wherein a substrate with a 
transparent conductive film provided with low 
resistance, high visual light transmissivity and high 
moisture-resistant thermal property is formed. 
SOLUTION: In a substrate 20 with a transparent 
conductive film, one main surface of a transparent 
substrate 4 is covered with a transparent conductive 
film 10 sequentially stacking ITO(indium oxide 
containing in) serving as a first reflection prevention 
layer 1, a silver layer 2 and [TO serving as a second 
reflection prevention layer from the substrate side, 
and the silver layer 2 contains palladium of 0.2 to ' 
3.0wt.%, gold of 0.2 to 5.0wt.% or platinum of 0 2 to 
5.0wt.«. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the substrate with a 
transparent electric conduction film for 
display devices whose silver with which 
the aforementioned transparent electric 
conduction film comes to carry out the 
laminating of the 1st acid-resisting layer, 
a metal layer, and the 2nd acid-resisting 
layer from a substrate side one by one in 
the substrate with a transparent electric 
conduction film with which the 
transparent electric conduction film was 
covered on one main front face of a 
transparent substrate, and the 
aforementioned metal layer contains 
palladium less than [ 0.2 or more ] 3.0 by 
weight % is the layer of a principal 
component. 

[Claim 2] It is the substrate with a 
transparent electric conduction film for 
display devices whose silver with which 
the aforementioned transparent electric 
conduction film comes to carry out the 
laminating of the 1st acid-resisting layer, 
a metal layer, and the 2nd acid-resisting 
layer from a substrate side one by one in 
the substrate with a transparent electric 
conduction film with which the 
transparent electric conduction film was 
covered on one main front face of a 
transparent substrate, and the 
aforementioned metal layer contains gold 
less than [ 0.2 or more ] 5.0 by weight % is 



the layer of a principal component. 
[Claim 3] It is the substrate with a 
transparent electric conduction film for 
display devices whose silver with which 
the aforementioned transparent electric 
conduction film comes to carry out the 
" laminating of the 1st acid-resisting layer, 
a metal layer, and the 2nd acid-resisting 
layer from a substrate side one by one in 
the substrate with a transparent electric 
conduction film with which the 
transparent electric conduction film was 
covered on one main front face of a 
transparent substrate, and the 
aforementioned metal layer contains 
platinum less than [ 0.2 or more ] 5.0 by 
weight % is the layer of a principal 
component. 

[Claim 4] The substrate with a 
transparent electric conduction film 
given in one term of the claims 1-3 
characterized by for the refractive index 
in the wavelength of 550nm having used 
the acid-resisting layer of the above 1st 
as the layer of the transparent metallic 
oxide of 1.6-2.9, and using the 2nd 
acid-resisting layer as the layer of tin 
content indium oxide for display devices. 
[Claim 5] The substrate with a 
transparent electric conduction film 
according to claim 1 to 3 for display 
devices characterized by for the refractive 
index in the wavelength of 550nm having 
used the acid-resisting layer of the above 
1st as the layer of the transparent 
metallic oxide of 1.6-2.9, and considering 
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as two-layer [ of the zinc oxide which 
contains the aluminum by the side of a 
substrate for the 2nd acid-resisting layer, 
and the indium oxide containing the tin 
by the side of a non-substrate ]. 
[Claim 6] The substrate with a 
transparent electric conduction film 
given in one term of the claims 1-5 which 
divided the aforementioned metal layer 
into n+1 layer to the layer far from the 
layer near a substrate side by the division 
layer of n (n is one or more integers) layer, 
and used this division layer as the 
acid-resisting layer of the above 1st, or 
the layer of the same matter as the 2nd 
acid-resisting layer for display devices. 
[Claim 7] The substrate with a 
transparent electric conduction film 
according to claim 1 to 6 for liquid crystal 
display elements characterized by 
preparing a light filter between the 
aforementioned transparent substrate 
and the aforementioned transparent 
electric conduction film. 
[Claim 8] The liquid crystal display 
element using the substrate with a 
transparent electric conduction film 
given in one term of the claims 1*7 for 
liquid crystal display elements. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 



substrate with a transparent electric 
conduction film especially used suitable 
for a large area, highly minute, and the 
liquid crystal display element of a 
high-speed response about the substrate 
with a transparent electric conduction 
film of low resistance used for thin shape 
display devices, such as a liquid crystal 
display element and a plasma display 
device. 
[0002] 

[Description of the Prior Art] 
Conventionally, as a substrate with a 
transparent electric conduction film used 
for a liquid crystal display element, what 
covered tin content indium oxide (it 
outlines by indium oxide^ITO which 
doped a small amount of tin) on the 
glass-substrate front face is used. 
Although the permeability of the light 
was excellent, since the resistivity of a 
transparent electric conduction film had 
a big value of 10-4ohmcm order, it was 
large in the screen product, and in order 
to realize highly- minute -izing of a display, 
and high-speed response-ization, there 
was a problem that thickness of a 
transparent electrode had to be thickened. 
[ of what carried out pattern processing of 
the ITO transparent electric conduction 
film at the transparent electrode of a 
predetermined configuration ] 
[0003] Since it became difficult to form 
the electrode of a detailed configuration 
with the sufficient yield and the 
remarkable level difference by the 
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transparent electrode was formed in the 
interior of a liquid crystal display 
element when the thickness of a 
transparent electric conduction film 
became thick, there was a problem that 
poor orientation arose in orientation 
processing of the liquid crystal by 
rubbing etc. around this level difference 
section. In order to make the thin film of 
silver with small resistivity into a 
conductive layer in order to solve this 
problem, and to aim at improvement in 
permeability the transparent electrode of 
the three -tiered structure whose silver 
larer of this was pinched in the ITO layer 
is indicated by JP,63-187399,A and 
JP,7-114841,A as a transparent electrode 
for liquid crystal displays. 
[0004] 

[Problem(s) to be Solved by the 
Invention] however, although the Prior 
art which uses a silver (Ag) thin film for a 
conductive layer combined and had 
transparency (visible-ray permeability) 
and the low resistive characteristic, there 
was a trouble that a silver larer caused 
corrosion degradation, at the time of the 
invasion whose silver water resistance is 
the moisture from a membranous crack 
etc. remarkably for a low reason this 
invention is made in order to solve the 
above-mentioned trouble which the 
conventional technology has. 
[0005] 

[Means for Solving the Problem] In the 
substrate with a transparent electric 



conduction film with which, as for the 1st 
of this invention, the transparent electric 
conduction film was covered on one main 
front face of a transparent substrate, the 
aforementioned transparent electric 
conduction film is a substrate with a 
transparent electric conduction film for 
display devices which is the silver larer in 
which it comes to carry out the 
laminating of the 1st acid-resisting layer, 
a metal layer, and the 2nd acid-resisting 
layer from a substrate side one by one, 
and the aforementioned metal layer 
contains palladium less than [ 0.2 or 
more ] 3.0 by weight %. 
[0006] As a substrate which can be used 
for the 1st of this invention, plastic plates, 
such as a polyethylene terephthalate 
(PET) and an acrylic (PMMA), plastic 
film, and the substrate that prepared the 
light filter aiming at color display on 
these substrate front faces further can be 
illustrated as well as well-known glass 
substrates, such as glass of soda lime -. 
silica composition, and a borosilicate 
glass (alkali free glass). Moreover, these 
substrates do not need to be flat surfaces 
and a base with a certain kind of curved 
surface is sufficient as them. 
[0007] When securing the transparency 
and the low sheet resistivity of this 
invention, it is desirable to set thickness 
of the 1st acid-resisting layer to 
10-200nm, it is desirable to set to 
5*100nm thickness of the metal layer 
whose silver is a principal component, 
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and it is desirable to set thickness of the 
2nd acid-resisting layer to 10-200nm 
further. [ on the 1st and as opposed to a 
visible ray ] 

[0008] In the metal layer of the 1st silver 
principal component of this invention, 
palladium contains 0.2-3.0 times by 
weight %. Resistance to moist heat can be 
raised without reducing the electric 
resistance of a transparent electric 
conduction film remarkably by this. 
Moreover, as for the volume resistivity of 
a metal layer, it is desirable to be referred 
to as 10 or less microomegacm. 
[0009] If a waterproof improvement 
operation of a silver larer will become 
remarkably weak if there is less 
palladium than 0.2 % of the weight, and 
it becomes 3.0% of the weight or more, 
the specific resistance of a silver larer 
will exceed lOmicroomegacm greatly. 
Noble metals other than the 
aforementioned palladium, such as gold 
and platinum, can be added. In this case, 
it is desirable to carry out the sum total of 
all noble metals other than silver 0.2 to 
7% of the weight from a viewpoint which 
maintains specific resistance low. 
[0010] Well-known methods, such as 
sputtering for which the method of 
membrane formation of the 
above-mentioned palladium content 
silver larer used the charge of an 
admixture of silver and palladium, 
electron beam evaporation, and ion 
plating, are used. Moreover, methods, 



such as ** sputtering from two or more 
evaporation sources of silver and 
palladium, and electron beam vapor 
codeposition, coion plating, can also be 
used. Furthermore, by adding heat 
treatment preferably at 150-250 degrees 
C after membrane formation in the 
atmosphere for about 10 minutes or more, 
neutral atmosphere, reducing 
atmosphere, and a vacuum, the 
palladium in silver can be changed into a 
thermodynamic more stable state, and 
resistance to moist heat can be raised. 
[0011] Although the 1st acid-resisting 
layer concerning the 1st of this invention 
will not be limited to the light especially 
if it is a transparent metallic oxide, when 
making high the visible-ray permeability 
of a transparent electric conduction film, 
the metallic oxide of 1.6*2.9 is preferably 
used for the refractive index in the 
wavelength of 550nm. The conductive 
multiple oxide which consists of 
conductive transparent metallic oxides 
and such mixture, such as indium oxide, 
a zinc oxide, a tin oxide, oxidization 
neodium, a zirconium oxide, a cerium 
oxide, a cadmium oxide, an antimony 
oxide, tantalum pentoxide, a bismuth 
oxide, 2 oxidization titanium, an 
aluminum oxide, and a transparent 
multiple oxide which consists of such 
mixture, indium oxide (ITO) which 
contains tin further, a tin oxide in which 
antimony was included, an aluminum 
content zinc oxide, as such a transparent 
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metallic oxide can be used. Moreover, a 
silicon dioxide can be mixed for the 
purpose of [ of a refractive index ] 
adjustment, and the above-mentioned 
metallic oxide and a silicon dioxide can be 
used. 

[0012] As for the 2nd acid-resisting layer 
concerning the 1st of this invention, being 
referred to as ITO is desirable. Moreover, 
it is desirable when making the 2nd 
acid-resisting layer into the two-layer 
structure of ITO by the side ctf the zinc 
oxide which carries out little content of 
the aluminum by the side of a substrate, 
and a non-substrate acquires 
simultaneously resistance to moist heat 
and both alkali-proof properties. 
[0013] The metal layer of the 1st silver 
principal component of this invention can 
divide a division layer into the multilayer 
structure more than two-layer one or by 
inserting two or more further. Thereby, if 
it is the almost same sheet resistivity 
compared with the case where a metal 
layer is not divided, it can consider as the 
transparent electric conduction film of 
higher permeability. Thus, when dividing 
the aforementioned metal layer, in order 
to make it the perpendicular visible light 
transmittance of the whole substrate 
with a transparent electric conduction 
film of this invention become 50% or more, 
it is desirable that total of the thickness 
of each divided metal layer sets to about 
lOOnm or less. 

[0014] The 1st division layer of this 



invention and an acid-resisting layer can 
be formed by the formation method of 
well-known vacuum thin films, such as 
sputtering, vacuum deposition, and ion 
plating. 

[0015] The 2nd of this invention is the 
substrate with a transparent electric 
conduction film with which the 
transparent electric conduction film was 
covered on one main front face of a 
transparent substrate, and the 
aforementioned transparent electric 
conduction film is a substrate with a 
transparent electric conduction film for 
display devices which is the layer which 
consists of silver with which a laminating 
is carried out one by one, and the 1st 
acid-resisting layer, a metal layer, and 
the 2nd acid-resisting layer are consisted 
of a substrate side, and the 
aforementioned metal layer contains gold 
less than [ 0.2 or more ] 5.0 by weight % 
[0016] The substrate which prepared the 
light filter aiming at color display like the 
1st of this invention as a substrate which 
can be used for the 2nd of this invention 
on plastic plates, such as well-known 
glass substrates, such as glass of soda 
lime silica composition and a borosilicate 
glass (alkali free glass), a polyethylene 
terephthalate (PET), and an acrylic 
(PMMA), plastic film, and these substrate 
front faces can be illustrated. Moreover, 
these substrates do not need to be flat 
surfaces and a base with a certain kind of 
curved surface is sufficient as them. 
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aluminum oxide, a transparent multiple 
oxide that consists of such mixture, ITO 
and the tin oxide in which antimony was 
included, and an aluminum content zinc 
oxide, can be used further. Moreover, a 
silicon dioxide can be mixed for the 
purpose of refractive-index adjustment, 
and the above-mentioned metallic oxide 
and a silicon dioxide can be used. 
[0022] As for the 2nd acid-resisting layer 
concerning the 2nd of this invention, 
being referred to as ITO is desirable. 
Moreover, it is desirable when making 
the 2nd acid-resisting layer into the 
twolayer structure of ITO by the side of 
the zinc -oxide layer containing the 
aluminum by the side of a substrate and 
a non-substrate acquires resistance to 
moist heat and both alkali -proof 
properties. 

[0023] The metal layer of the silver 
principal component concerning the 2nd 
of this invention can divide a division 
layer into the multilayer structure more 
than two-layer one or by inserting two or 
more further like the 1st of this invention. 
Thereby, if it is the almost same sheet 
resistivity compared with the case where 
a metal layer is not divided, it can 
consider as the transparent electric 
conduction film of higher permeability. 
[0024] The 2nd [ of this invention ] 
acid-resisting layer [ 1st], a division layer, 
and the 2nd acid-resisting layer can be 
formed by the formation method of 
well-known vacuum thin films, such as 



sputtering, vacuum deposition, and ion 
plating. 

[0025] In the substrate with a 
transparent electric conduction film with 
which, as for the 3rd of this invention, the 
transparent electric conduction film was 
covered on one main front face of a 
transparent substrate, the 

aforementioned transparent electric 
conduction film is a substrate with a 
transparent electric conduction film for 
display devices which is the silver larer in 
which it comes to carry out the 
laminating of the 1st acid-resisting layer, 
a metal layer, and the 2nd acid-resisting 
layer from a substrate side one by one, 
and the aforementioned metal layer 
contains platinum less than [ 0.2 or 
more ] 5.0 by weight %. 
[0026] As a substrate which can be used 
for the 3rd of this invention, the same 
substrate as the 1st of this invention and 
the 2nd can be used. 

[0027] When securing the transparency 
and the low sheet resistivity of this 
invention, it is desirable to set thickness 
of the 1st acid-resisting layer to 
10-200nm, it is desirable to set to 
5-100nm thickness of the metal layer 
whose silver is a principal component, 
and it is desirable to set thickness of the 
2nd acid-resisting layer to 10-200nm 
further. [ on the 3rd and as opposed to a 
visible ray ] 

[0028] In the metal layer of the 3rd silver 
principal component of this invention, the 
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[0017] When securing the transparency 
and the low sheet resistivity of this 
invention, it is desirable to set thickness 
of the 1st acid-resisting layer to 
10-200nm, it is desirable to set to 
5'lOOnm thickness of the metal layer 
whose silver is a principal component, 
and it is desirable to set thickness of the 
2nd acid-resisting layer to 10-200nm 
further. [ on the 2nd and as opposed to a 
visible ray ] 

[0018] In the metal layer of the 2nd silver 
principal component of this invention, the 
resistance to moist heat of a transparent 
electric conduction film improves, 
without gold's containing 0.2-5.0 times by 
weight %, and this falling electric 
resistance remarkably. As for the volume 
resistivity of the metal layer at this time, 
it is desirable to be referred to as 10 or 
less microomegacm. 

[0019] If the water resistance of a silver 
larer will become weak if there is less 
gold than 0.2 % of the weight, and it 
becomes 5.0% of the weight or more, the 
specific resistance of a silver larer will 
exceed lOmicroomegacm greatly. Noble 
metals other than the aforementioned 
gold, such as platinum and palladium, 
can be added. In this case, it is desirable 
to carry out the sum total of all the noble 
metals added other than silver to 0.2 - 
7.0% of the weight from a viewpoint 
which keeps specific resistance low. 
[0020] Well-known methods, such as 
sputtering for which the method of 



membrane formation of the 
above-mentioned golden content silver 
larer used the charge of an admixture of 
silver and gold, electron beam 
evaporation, and ion plating, are used. 
Moreover, methods, such as ** sputtering 
from two or more evaporation sources of 
silver and gold, and electron beam vapor 
codeposition, coion plating, can be used. 
Furthermore, by adding heat treatment 
preferably at 150*250 . degrees C after 
membrane formation in the atmosphere 
for about 10 minutes or more, neutral 
atmosphere, reducing atmosphere, and a 
vacuum, the gold in silver can be changed 
into a thermodynamic more stable state, 
and resistance to moist heat can be raised. 
[0021] Although the 1st acid-resisting 
layer concerning the 2nd of this invention 
will not be limited to the light like the 1st 
of this invention especially if it is a 
transparent metallic oxide, when making 
high the visible -ray permeability of a 
transparent electric conduction film, the 
metallic oxide of 1.6*2.9 is preferably 
used for the refractive index in the 
wavelength of 550nm. As such a 
transparent metallic oxide, the 
conductive multiple oxide which consists 
of conductive transparent metallic oxides 
and such mixture, such as indium oxide, 
a zinc oxide, a tin oxide, oxidization 
neodium, a zirconium oxide, a cerium 
oxide, a cadmium oxide, an antimony 
oxide, tantalum pentoxide, a bismuth 
oxide, 2 oxidization titanium, an 
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resistance to moist heat of a transparent 
electric conduction film improves, 
without platinum's containing 0.2-5.0 
times by weight %, and reducing electric 
resistance remarkably by that cause. As 
for the volume resistivity of the metal 
layer at this time, it is desirable to be 
referred to as 10 or less microomegacm. 
[0029] If a waterproof improvement 
operation of a silver larer will become 
remarkably weak if there is less platinum 
than 0.2 % of the weight, and it becomes 
5.0% of the weight or more, the specific 
resistance of a silver larer will exceed 
lOmicroomegacm greatly. Noble metals 
other than the aforementioned platinum, 
such as gold and palladium, can be added. 
In this case, it is desirable to carry out 
the sum total of all the noble metals 
added other than silver to 0.2 - 7.0% of 
the weight from a viewpoint which does 
not degrade specific resistance greatly. 
[0030] Well-known methods, such as 
sputtering for - which the method of 
membrane formation of the 
above-mentioned platinum content silver 
larer used the charge of an admixture of 
silver and platinum, electron beam 
evaporation, and ion plating, are used. 
Moreover, methods, such as ** sputtering 
from two or more evaporation sources of 
silver and palladium, and electron beam 
vapor codeposition, coion plating, can be 
used. Furthermore, by adding the inside 
of the atmosphere for about 10 minutes or 
more, neutral atmosphere, and reducing 



atmosphere at 150*250 degrees C, and 
adding heat treatment in a vacuum after 
membrane formation, the platinum in 
silver can be changed into a 
thermodynamic more stable state, and 
resistance to moist heat can be raised. 
[0031] Although the 1st acid-resisting 
layer concerning the 3rd of this invention 
will not be limited to the light like the 1st 
of this invention especially if it is a 
transparent metallic oxide, when making 
high the visible -ray permeability of a 
transparent electric conduction film, the 
metallic oxide of 1.6-2.9 is preferably 
used for the refractive index in the 
wavelength of 550nm. As such a 
transparent metallic oxide, the 
conductive multiple oxide which consists 
of conductive transparent metallic oxides 
and such mixture, such as indium oxide, 
a zinc oxide, a tin oxide, oxidization 
neodium, a zirconium oxide, a cerium 
oxide, a cadmium oxide, an antimony 
oxide, tantalum pentoxide, a bismuth 
oxide, 2 oxidization titanium, an 
aluminum oxide, a transparent multiple 
oxide that consists of such mixture, ITO 
and the tin oxide in which antimony was 
included, and an aluminum content zinc 
oxide, can be used further. Moreover, a 
silicon dioxide can be mixed for the 
purpose of refractive -index adjustment, 
and the above-mentioned metallic oxide 
and a silicon dioxide can be used. 
[0032] As for the 2nd acid-resisting layer 
concerning the 3rd of this invention, 
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being referred to as ITO is desirable. 
Moreover, it is desirable when making 
the 2nd ** Co. prevention layer into the 
two-layer structure of ITO by the side of 
the zinc-oxide layer which carries out 
aluminum content and the non-substrate 
by the side of a substrate acquires 
heat-resistant **** and both alkali-proof 
properties. 

[0033] The metal layer of the 3rd silver 
principal component of this invention can 
divide a division layer into the multilayer 
structure more than two-layer one or by 
inserting two or more further. Thereby, if 
it is the almost same sheet resistivity 
compared with the case where a metal 
layer is not divided, it can consider as the 
transparent electric conduction film of 
higher permeability. 

[0034] The 3rd division layer of this 
invention and an acid-resisting layer can 
be formed by the formation method of 
well-known vacuum thin films, such as 
sputtering, vacuum deposition, and ion 
plating. 

[0035] About the property of the 
noble -metals component to add, 
palladium is meltable to a nitric acid, the 
price is excellent in the cheap point, and 
especially the corrosion resistance 
improvement operation is [ platinum / 
gold and ] excellent. 

[0036] The periphery of a substrate is 
pasted up with adhesives and a closed 
space is formed between substrates, and 
if the substrate with a transparent 



electric conduction film of this invention 
is used at least for one side of a substrate 
at the liquid crystal display element 
which enclosed liquid crystal with the 
closed space, it can consider as a highly 
minute and bright liquid crystal display 
element, so that the transparent electric 
conduction film may counter two 
substrates with a transparent electric 
conduction film. 
[0037] 

[The mode of implementation of 
invention] Drawing 1 is the cross section 
of one example of this , invention, on the 
front face of the transparent substrate 4, 
the laminating of the 1st acid-resisting 
layer 1, the metal layer 2, and the 2nd 
acid-resisting layer is carried out, and the 
substrate 10 with a transparent electric 
conduction film is constituted. Drawing 2 
is the cross section of other examples of 
this invention, the laminating of the 1st 
acid-resisting layer 1, the metal layer 2, 
and the 2nd ^id-resisting layer is carried 
out to this order on the front face of the 
transparent substrate 4, and the metal 
layer 2 is divided into two -layer by the 
division layer 5. Although the number of 
division layers is usually set to 1 or 2 and 
a metal layer is divided into 2 or three 
layers in many cases, when ' lower 
resistance is needed, three or more layers 
are prepared, and this divides a metal 
layer into four or more layers. Drawing 3 
is drawing which expressed typically the 
liquid crystal display element for 
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explaining the example of use of the 
substrate with a transparent electric 
conduction film of this invention. As an 
especially desirable embodiment of this 
invention In order to acquire the property 
of 60% or more of visible light 
transmittances with sheet resistance 
about 2.5ohms / below **1.5ohms /, and 
above ** The metal layer 5 of 60-110nm of 
20 nm/ITO layers and 2 % of the weight 
of metal layer [ of a glass substrate / 
30-70nm of ITO layers, and 2 % of the 
weight of 98 % of the weight palladium of 
silver ] 5 - 98 % of the weight palladium 
of silver - 30-70nm laminated structure of 
20 nm/ITO layers are mentioned. In order 
to acquire the property of 60% or more of 
visible light transmittances in the range 
below 1.5ohms / ** The metal layers 10*3 
of 60-110nm of 30 nm/ITO layers, and 2 % 
of the weight of metal layer [ of a glass 
substrate / 30-70nm of ITO layers, and 
2 % of the weight of silver 98 weight 
palladium ] 10 — 98 % of the weight 
palladium of silver The laminated 
structure of the metal layer 10 of 
60-110nm of 0 nm/ITO layers and 2 % of 
the weight of 98 % of the weight 
palladium of silver - 30-70nm of 30 
nm/ITO layers is mentioned. The result 
which measured the electrode 
processability evaluated by homogeneity 
within the resistance to moist heat 
evaluated by the example of this 
invention by the atmosphere of 
high- humidity/temperature by carrying 



out fixed time exposure, the transparency 
evaluated by the height of the visible 
light transmittance of a substrate lump, 
the electrical property evaluated by. the 
lowness of sheet resistance, the ease of 
carrying out of etching, and the field of 
etching is shown below. 
[0038] After washing the glass substrate 
of the soda lime silica composition for 
simple matrix liquid crystal displays with 
a 300mm [ 400mm by ] thickness of 
0.7mm, 30nm of silicon dioxides for alkali 
passivation was formed. Next, as a 
sputtering target, using the indium oxide 
and 1 % of the weight of 99 % of the 
weight palladium of silver containing 
10% of the weight of a tin oxide, ITO / 
metal layer (it consists of composition of 
1 % of the weight of 99 % of the weight 
palladium of silver mostly) / ITO layer 
was covered with the DC sputtering 
method on the glass substrate one by one 
so that it might be set to 42nm, 15nm, 
and 38nm by thickness, respectively- and 
the sample 1 of glass with a transparent 
electric conduction film was obtained by 
it. The property of a sample 1 is shown in 
Table 1. Moreover, pattern processing of 
an electrode was carried out by the 
etching reagent which consists of solution 
which contains a hydrochloric acid and a 
nitric acid as an acid, and the good 
pattern was obtained so that it might 
become electrode width of face of 70 
micrometers, and the stripe*like 
transparent electrode of 15 micrometers 
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of electrode spacings about the 
transparent electric conduction film of a 
sample 1. 

[0039] After washing the glass substrate 
of the soda lime silica composition for 
simple matrix liquid crystal displays with 
a 300mm [ 400mm by ] thickness of 
0.7mm, 30nm of silicon dioxides for alkali 
passivation was formed. Next, as a 
sputtering target, using the indium oxide 
and 1 % of the weight of 99 % of the 
weight palladium of silver containing 
10% of the weight of a tin oxide, ITO / 
metal layer (it consists of composition of 
1 % of the weight of 99 % of the weight 
palladium of silver mostly) / ITO layer / 
metal layer / ITO layer was covered with 
the DC sputtering method on the glass 
substrate one by one so that it might be 
set to 41nm, 15nm, 81nm, 15nm, and 
39nm by thickness, respectively, and the 
sample 2 of glass with a The property of a 
sample 2 is shown in Table 1. Moreover, 
pattern processing of an electrode was 
carried out by the etching reagent which 
consists of solution which contains a 
hydrochloric acid and a nitric acid as an 
acid, and the good pattern was obtained 
so that it might become electrode width of 
face of 70 micrometers, and the 
stripe like transparent electrode of 15 
micrometers of electrode spacings about 
the transparent electric conduction film 
of a sample 1, 

[0040] In example 3 example 2, the 
sample 3 of the glass with a transparent 



electric conduction film of 5 lamination 
was obtained like the example 1 except 
having used the target for forming a 
metal layer as 2 % of the weight of 98 % 
of the weight gold of silver, and having 
optimized the thickness of ITO about the 
optical property. The property of a sample 
2 is shown in Table 1. Pattern processing 
of an electrode was carried out by the 
etching reagent which consists of solution 
which contains a hydrochloric acid and a 
nitric acid as an acid, and the good 
pattern was obtained so that it might 
become electrode width of face of 70 
micrometers, and the stripe -like 
transparent electrode of 15 micrometers 
of electrode spacings about the 
transparent electric conduction film of a 
sample 3. 

[0041] In example 4 example 2, the 
sample 4 of the glass with a transparent 
electric conduction film of 5 lamination 
was obtained like the example 1 except 
having used the target for forming a 
metal layer as 2 % of the weight of 98 % 
of the weight platinum of silver, and 
having optimized the thickness of ITO 
about the optical property. The property 
of a sample 4 is shown in Table 1. Pattern 
processing of an electrode was carried out 
by the etching reagent which consists of 
solution which contains a hydrochloric 
acid and a nitric acid as an acid, and the 
good pattern was obtained so that it 
might become electrode width of face of 
70 micrometers, and the stripelike 
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transparent electrode of 15 micrometers 
of electrode spacings about the 
transparent electric conduction film of a 
sample 4. 

[0042] After washing the glass substrate 
of the soda lime silica composition for 
simple matrix liquid crystal displays with 
a 400mm [ 550mm by ] thickness of 
0.7mm, 30nm of silicon dioxides for alkali 
passivation was formed. Using the metal 
of indium oxide and 1 % of the weight of 
99 % of the weight palladium of silver 
which next contains 10% of the weight of 
a tin oxide as a sputtering target, an ITO 
layer / metal layer (1 % of the weight of 
99-% of the weight silver) / ITO layer / 
metal layer / ITO layer was covered with 
the DC sputtering method on the glass 
substrate one by one so that it might be 
set to 45nm, 17nm, 90nm, 22nm, and 
43nm by thickness, respectively, and the 
sample 5 of glass with a transparent 
electric conduction film be Pattern 
processing of an electrode was carried out 
by the etching reagent which consists of 
solution which contains a hydrochloric 
acid and a nitric acid as an acid so that it 
might become electrode width of face of 
70 micrometers, and the stripe -like 
transparent electrode of 15 micrometers 
of electrode spacings about the 
transparent electric conduction film of 
this substrate. 230-degree-C heat 
treatment for 30 minutes was performed 
in the atmosphere after that, and 
membranous resistance has been 



improved about 30%. 
[0043] After washing the glass substrate 
of the soda lime silica composition for 
simple matrix liquid crystal displays with 
a 400mm [ 550mm by ] thickness of 
0.7mm, 30nm of silicon dioxides for alkali 
passivation was formed. Using the metal 
of indium oxide and 2 % of the weight of 
98 % of the weight palladium of silver 
which next contains 10% of the weight of 
a tin oxide as a sputtering target, an ITO 
layer / metal layer (2 % of the weight of 
98-% of the weight silver) / ITO layer / 
metal layer / ITO layer was covered with 
the DC sputtering method on the glass 
substrate one by one so that it might be 
set to 46nm, 23nm, 91nm, 18nm, and 
44nm by thickness, respectively, and the 
sample 4 of glass with a transparent 
electric conduction film be Pattern 
processing of an electrode was carried out 
by the etching reagent which consists of 
solution which contains a hydrochloric 
acid and a nitric acid as an acid so that it 
might become electrode width of face of 
70 micrometers, and the stripe -like 
transparent electrode of 15 micrometers 
of electrode spacings about the 
transparent electric conduction film of 
this substrate. 230*degree-C heat 
treatment for 30 minutes was performed 
in the atmosphere after that, and 
membranous resistance has been 
improved about 30%. 
[0044] 
[Table 1] 
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[0045] Except having used the thing of 
100% of silver for the sputtering target 
for forming an example of comparison 1 
metal layer, like the example 1, the ~ 
transparent electric conduction film was 
covered on the glass substrate, and the 
comparison sample 1 was obtained. The 
property of a sample 1 is shown in Table 1. 
[0046] Except having used the thing of 
100% of silver for the sputtering target 
for forming an example of comparison 2 
metal layer, the transparent electric 
conduction film was covered on the glass 
substrate like the example 2, and the 
comparison sample 2 was obtained. The 
property of a sample 2 is shown in Table 1. 



It is clearer than the substrate of the 
example of comparison that the 
substrate's of the example of this 
invention resistance to moist heat is 
excellent so that it may understand by 
the above-mentioned explanation. 
[0047] 

[Effect of the Invention] Since the silver 
larer which secures the conductivity of 
the substrate with a transparent electric 
conduction film of this invention is made 
to contain palladium, gold, or platinum 
by predetermined concentration, it can 
consider as the substrate with a 
transparent electric conduction film 
which has low resistance, a high visible 
light transmittance, and high resistance 
to moist heat. Thereby, the big screen 
which was excellent in endurance, and a 
high-definition display can be obtained. 
[0048] 
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